A bacterial strain designated TFL-3 T was isolated from sediment of the Yangtze River in Nanjing, Jiangsu province, China.
The genus Chitinophaga, proposed by Sangkhobol and Skerman [1] and emended by K€ ampfer et al. [2, 3] and Pankratov et al. [4] , belongs to the family Chitinophagaceae. Members of the genus Chitinophaga are typically Gramstaining-negative, aerobic, non-spore-forming, usually rodshaped, non-motile and oxidase-variable. Chemotaxonomically, members of the genus are characterized by MK-7 as the predominant respiratory ubiquinone, iso-C 15 : 0 and C 16 : 1 !5c as the main fatty acid components, and the presence of phosphatidylethanolamine, unidentified aminolipids and unidentified lipids as the predominant polar lipids [4] [5] [6] . At the time of writing, the genus Chitinophaga contained 24 species (www.bacterio.net/chitinophaga.html) with validly published names. In this study, we report on the polyphasic study of a Chitinophaga-like bacterial strain isolated from sediment of the Yangtze River, China.
During our investigations on the biodiversity of bacteria in sediment collected from the Yangtze River in Nanjing, Jiangsu province, China (32 03¢ N 118 46¢ E), a bacterial strain, designated TFL-3 T , was obtained. Strain TFL-3 T was maintained on R2A agar or in R2A broth (BD Difco), and preserved at À70 C as a suspension in 30 % (v/v) glycerol R2A broth.
PCR amplification of the 16S rRNA gene was performed using a pair of universal primers, 27F (5¢-AGAGTTTGATCC TGGCTCAG-3¢) and 1492R (5¢-TACGGCTACCTTG TTACGACTT-3¢) [7] . The product amplified was ligated into vector pMD19-T (TaKaRa Biotechnology) after being purified by using a PCR gel extraction kit (Omega Bio-Tek); the inserted fragment of the recombinant was then sequenced using a Sequencing kit (Applied Biosystems) and the chain termination method. The related taxa of strain TFL-3 T and the sequence similarity were analysed using a global alignment algorithm, implemented at the EzTaxon-e server [8] . A phylogenetic tree of 16S rRNA gene sequences was reconstructed using the neighbour-joining (NJ) [9] , maximum-likelihood (ML) [10] , maximum-parsimony (MP) [11] and minimumevolution (ME) algorithms [12] in the MEGA version 7.0 software [13] . Kimura's two-parameter model [14] was used to calculate the distances, and bootstrap values were set as 1000 replications for analysis [15] .
To analyse physiological and biochemical characteristics, strain TFL-3 T was cultured under the same experimental conditions as its most closely related species. The cellular morphology was observed by transmission electron microscopy (H-7650; Hitachi). The motility of cells was determined by the hanging-drop method [16] . Gram staining was performed using the classical method, as described by Buck [17] . Anaerobic growth was assessed in serum bottles containing R2A broth and sodium thioglycolate (1 g l
À1
) with the upper air layer replaced with nitrogen gas [18] . Catalase activity was measured by estimating bubble production in 3 % (v/v) H 2 O 2 , and oxidase activity was evaluated using 1 % (w/v) tetramethyl-p-phenylenediamine [19] . Hydrolysis of gelatin, chitin, Tween 40 and urea was determined according to the method described by Smibert and Krieg [20] . Nitrate reduction was performed as described by Dong and Cai [21] . Growth at different temperatures (4, 10, 15, 20, 25, 30, 35, 37, 40 and 42 C) and at pH 4.0-10.0 was determined in R2A broth after 3 days of cultivation [22] . For testing the pH range or growth, R2A broth was adjusted prior to sterilization using the following buffers: citrate/Na 2 HPO 4 buffer (pH range 4.0-5.0), phosphate buffer (pH range 6.0-7.0), Tris buffer (pH range 8.0-10.0) [23] . Verification of the pH values after autoclaving at 121 C for 30 min revealed only minor changes. Tolerance of NaCl was tested in R2A broth supplemented with 0-5.0 % (w/v) NaCl at intervals of 0.5 % for up to 3 days of cultivation. Antibiotic susceptibility was assayed by placing different antibiotic discs onto R2A agar at 28 C for 3 days of cultivation to determine the dimension of the inhibition zone (>1.0 mm) [24] . Additional carbon-source utilization, enzyme activities and biochemical properties were determined using the API 20 NE, API 20 E and API ZYM test kits (bioM erieux) and Biolog GEN III system according to the manufacturers' instructions.
For chemotaxonomic determination, cells of strain TFL-3 T were cultured in R2A broth at 28 C, harvested at exponential phase, washed with distilled water and freeze-dried. The cellular fatty acids of strain TFL-3 T were extracted from the freeze-dried cells, and then saponified, methylated and extracted according to the instructions of the Sherlock Microbial Identification System (MIS) [25] . The fatty acid methyl esters were separated in a gas chromatograph (6890N; Agilent) [26] and identified using the MIDI Sherlock MIS (Library: TSBA6; version, 6.0B). The respiratory quinone was determined by HPLC, as described by Xie and Yokota [27] . Polar lipids were determined by the Identification Service of the DSMZ (Braunschweig, Germany). To determine the DNA G+C content, genomic DNA of strain TFL-3 T was extracted from fresh culture according to
Chitinophaga ginsengisegetis Gsoil 040 T (AB264798)

Chitinophaga longshanensis Z29 T (KJ579707)
Chitinophaga arvensicola DSM 3695 T (AM237311)
Chitinophaga niastensis JS16-4 T (EU714260)
Chitinophaga taiwanensis CC-ALB-1
Chitinophaga niabensis JS13-10 T (EU714259)
Chitinophaga pinensis DSM 2588 T (CP001699)
Chitinophaga filiformis IFO 15056 T (AB078049)
Chitinophaga ginsengisoli Gsoil 052 T (AB245374)
Flavihumibacter petaseus NBRC 106054 T (AB682352)
Flavihumibacter cheonanensis WS16 T (KF309176)
Flavihumibacter solisilvae 3-3 T (KC569790)
Filimonas endophytica SR 2-06 T (KJ572396)
Parasegetibacter terrae SGM2-10 T (KJ634465)
Segetibacter aerophilus 6424S-61 T (GQ421847)
Brevundimonas diminuta DSM 1635 T (X87274) standard methods [28] . The DNA G+C content was assessed by HPLC, as described by Mesbah et al. [29] .
The 16S rRNA gene sequence of strain TFL-3 T was 1487 nt in length. Sequence similarity calculations indicated that strain TFL-3 T was closely related to the species of the genus Chitinophaga (93.1-94.9 % sequence similarity) and shared the highest sequence similarity with Chitinophaga barathri YLT18 T (94.9 %), followed by Chitinophaga ginsengisoli Gsoil 052 T (94.7 %), Chitinophaga niabensis JS13-10 T (94.6 %) and Chitinophaga niastensis JS16-4 T (94.6 %). Phylogenetic analysis based on 16S rRNA gene sequences showed that strain TFL-3 T belonged to the genus Chitinophaga and formed a subclade with C. barathri YLT18 T , C. niabensis JS13-10 T and Chitinophaga cymbidii R156-2 T ( Fig. 1 ) with a robust bootstrap support (value 100 %) in the NJ tree. The overall topologies were also supported by the ME, ML and MP trees.
Strain TFL-3 T was Gram-staining-negative, non-sporeforming, non-motile and rod-shaped (0.5-0.7Â1.2-8.0 µm). Colonies of the strain were orange-yellow, slimy, convex and circular with entire margins after 3 days of incubation on R2A agar at 28 C. Cells were resistant to kanamycin, streptomycin, ampicillin, spectinomycin, neomycin, amikacin and gentamycin. Other detailed phenotypic and biochemical characteristics that differentiate strain TFL-3 T from the closely phylogenetically related species of the genus Chitinophaga are summarized in Table 1 .
The DNA G+C content of strain TFL-3 T was determined as 50.5±1.0 mol%, a value within the range reported for strains belonging to the genus Chitinophaga [6] . The major fatty acids were iso-C 15 : 0 (35.7 %), C 16 : 1 !5c (22.0 %) and summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 !7c) (20.2 %). Moderate amounts of iso-C 17 : 0 3-OH (4.8 %), C 16 : 0 (3.3 %), iso-C 16 : 0 3-OH (2.9 %) and iso-C 15 : 0 3-OH (2.4 %) were also detected. The fatty acid profile of strain TFL-3
T was similar to those of the other four closely related species of the genus Chitinophaga, although there were differences between strain TFL-3 T and its closest relatives. Compared with C. barathri YLT18 T , strain TFL-3 T possessed relatively higher amounts of C 16 : 1 !5c, summed feature 3 and iso-C 15 : 0 , and lower amounts of iso-C 15 : 0 3-OH and iso-C 17 : 0 3-OH. C 16 : 0 , anteiso-C 15 : 0 , anteiso-C 17 : 0 and iso-C 16 : 0 were detected in strain TFL-3 T but not in C. barathri YLT18 T . In contrast, C 15 : 0 was found in C. barathri YLT18
T , but not in strain TFL-3 T . The comparative fatty acids with those of other related species of the genus Chitinophaga are listed in Table 2 . The predominant respiratory ubiquinone was MK-7, which is consistent with other species in the genus Chitinophaga [3] . Strain TFL-3 T exhibited a polar lipid profile consisting of phosphatidylethanolamine as the major component, together with two unidentified aminolipids, two unidentified glycolipids and seven unidentified lipids (Fig. 2) , which were basically similar to those of members of the genus Chitinophaga. Compared with previously reported data [6] , strain TFL-3 T differed from the closely phylogenetically related species primarily in the presence and proportions of some minor unidentified polar lipids. Phosphatidylethanolamine, unidentified aminolipids, unidentified glycolipids and unidentified lipids were all detected in strain TFL-3 T , C.
barathri YLT18 T and C. cymbidii KCTC 23738 T . By comparison, two unidentified amino-containing phospholipids and two unidentified phospholipids were also identified in C. barathri YLT18 T and C. cymbidii KCTC 23738 T , but not detected in strain TFL-3
T . In addition, seven unidentified lipids were detected in strain TFL-3
T , but only two unidentified lipids were identified in C. barathri YLT18 T and C. cymbidii KCTC 23738
T . According to the morphological, physiological and chemotaxonomic characteristics as well as phylogenetic analysis, strain TFL-3
T represents a novel species of the genus Chitinophaga, for which the name Chitinophaga sedimenti sp. nov is proposed.
DESCRIPTION OF CHITINOPHAGA SEDIMENTI SP. NOV.
Chitinophaga sedimenti (se.di.men¢ti. L. gen. n. sedimenti of sediment, referring to the sediment of the Yangtze River in Nanjing, Jiangsu province, China, where the type strain was isolated). The type strain, TFL-3 T (=ACCC 19966 T =KCTC 52590 T ), was isolated from the sdiment of the Yangtze River in Nanjing, Jiangsu province, China (32 03¢ N 118 46¢ E).
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